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(54) MANUFACTURE OF LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need for terminal 
wiping operation prior to the formation of a protective film layer at 
a terminal part and obtain high reliability as to the liquid crystal 
display element which has chip components mounted on the 
terminal part. 

SOLUTION: A seal material 7 is sandwiched between two 
electrode substrates 1 and 2 which have transparent electrodes 
1a and 2a formed on one-side surfaces and the transparent 
electrodes 1a and 2a are set opposite each other; and liquid 
crystal is charged in the empty cell and the terminal part 3 having 
a lead-out terminal 3a connecting with the transparent electrode 
1a is formed on the electrode substrate 1. When the chip 
component 6 such as a liquid crystal driving circuit is mounted on 
the terminal part 3, a 1 st filmy protective layer 4a is formed on 
the lead-out terminal 3a of the terminal part 3 before the chip 
component 6 is mounted, and after the chip component 6 is 
mounted, a 2nd protective layer 8 is formed on the 1st protective layer 4a. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While making the above-mentioned transparent electrodes counter on both sides of a sealant 
among them, arranging two electrode substrates with which the transparent electrode was formed in one 
field and enclosing liquid crystal in the empty eel In the manufacture approach of a liquid crystal display 
component of forming in the electrode substrate of the method of top Norikazu the terminal area which 
stands in a row in the transparent electrode and which pulls out and has a terminal, and coming to 
mount chips, such as a liquid crystal drive circuit, in this terminal area The manufacture approach of the 
liquid crystal display component characterized by forming the 2nd protective layer on the protective 
layer of the above 1st after forming the film-like 1st protective layer on the cash-drawer terminal of the 
above-mentioned terminal area at the process before mounting the above-mentioned chip and mounting 
the above-mentioned chip. 

[Claim 2] The 1st protective layer of the above is the manufacture approach of the liquid crystal display 
component according to claim 1 characterized by being formed at the same process as it in case the 
orientation film is formed on the above-mentioned transparent electrode. 

[Claim 3] The 1st protective layer of the above is the manufacture approach of the liquid crystal display 
component according to claim 2 characterized by being formed with the same ingredient as the above- 
mentioned orientation film. 

[Claim 4] The 2nd protective layer of the above is the manufacture approach of the liquid crystal display 
component according to claim 1 characterized by consisting of synthetic-resin material, such as silicon 
resin, an epoxy resin, or ultraviolet curing mold resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a liquid crystal display 
component that chips, such as a liquid crystal drive circuit, are mounted in a terminal area, if it says in 
more detail about the manufacture approach of a liquid crystal display component. 
[0002] 

[Description of the Prior Art] A liquid crystal display component makes transparent electrodes counter 
on both sides of a sealant among them, and arranges two electrode substrates with which the 
transparent electrode was formed in one field, and although constituted by enclosing liquid crystal in the 
empty eel, the terminal area is prepared in one electrode substrate. 

[0003] It disappears in the corrosion which stands in a row in the transparent electrode inside a eel at 
this terminal area according that it is in the exposed condition although it pulls out and the terminal is 
formed to an acid or alkali, or an electric corrosion, and when extreme, it may disconnect Then, he 
applies and pulls out protection material, such as moisture-proof coat material, silicon resin, and an 
epoxy resin, and is trying to protect a terminal in the former. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it faced applying protection material, dust and a 
foreign matter needed to be removed before that, and there was a problem in that the rise of a 
manufacturing cost is caused. When protection material is incidentally applied in the condition [ that 
dust and a foreign matter have adhered ], there is a possibility, that it may pull out owing to and defects, 
such as a poor short circuit between terminals and an electric corrosion, may occur. 
[0005] Although what is necessary is to pull out in the earliest possible phase and just to apply 
protection material to a terminal, in order to prevent this, unless it is after the loading, about what 
carries chips, such as a liquid crystal drive circuit, in a terminal area, the seals by protection material 
including the lead connection part of a chip cannot be performed certainly. 

[0006] This invention was made in view of such a conventional situation, and in the liquid crystal display 
component which carries a chip in a terminal area, it is to offer the liquid crystal display component from 
which high dependability was acquired while the prior terminal **** activity of the purpose is 
unnecessary in forming a protective layer in this terminal area. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while this invention 
makes the above-mentioned transparent electrodes counter on both sides of a sealant among them, 
arranges two electrode substrates with which the transparent electrode was formed in one field and 
enclosing liquid crystal in the empty eel In the manufacture approach of a liquid crystal display 
component of forming in the electrode substrate of the method of top Norikazu the terminal area which 
stands in a row in the transparent electrode and which pulls out and has a terminal, and coming to 
mount chips, such as a liquid crystal drive circuit, in this terminal area After forming the film-like 1st 
protective layer on the cash-drawer terminal of the above-mentioned terminal area at the process 
before mounting the above-mentioned chip and mounting the above-mentioned chip, it is characterized 



by forming the 2nd protective layer on the protective layer of the above 1st. 

[0008] In this case, in case the film 1st protective layer of the above forms the orientation film on the 
above-mentioned transparent electrode, it is desirable to be formed at the same process as it and to be 
further formed with the ingredient as the above-mentioned orientation film with this 1st same protective 
layer. Moreover, when preparing the insulating layer which consists of a silica etc. on a transparent 
electrode and forming the orientation film on it, it is possible to use either an insulating layer and the 
orientation film and both as the 1st protective layer. On the other hand, synthetic-resin material, such 
as silicon resin, an epoxy resin, or ultraviolet curing mold resin, is used for the 2nd protective layer of 
the above. 
[0009] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained, referring to drawing 
1 and drawing 2 . The top view is shown in the expanded sectional view which contains the terminal area 
of the liquid crystal display component concerning one example in drawing 1 , and drawing 2 . According 
to these, this liquid crystal display component is equipped with two electrode substrates 1 and 2 with 
which transparent electrodes 1a and 2a were formed in one field, respectively. 
[0010] Although each electrode substrates 1 and 2 consist of glass or plastics and transparent 
electrodes 1a and 2a consist of ITO film (mixed film of an indium and tin oxide), terminal areas 3 are 
formed successively by one electrode substrate 1 in this case, it stands in a row in this terminal area 3 
at transparent electrode 1a, and cash-drawer terminal 3a which consists of the same ingredient as it is 
formed. 

[0011] On each transparent electrode 1a and 2a, although the orientation film 4a and 4b which consists 
of organic poly membranes, such as polyimide system resin, is formed, respectively, in case orientation 
film 4a of one of these is formed, on cash-drawer terminal 3a, it leaves the part and seal part in which a 
chip 6 is mounted, and the 1st protective layer 5 of the shape of film which consists of the same 
ingredient as the orientation film 4a is formed. In addition, depending on the case, this 1st protective 
layer 5 may be formed from an electrical insulation material different from the orientation film. 
[0012] Each electrode substrates 1 and 2 are arranged so that each of those transparent electrodes 1a 
and 2a may counter on both sides of a sealant 7, and liquid crystal is enclosed in the empty eel formed 
of this. In order not to reduce the dependability of a sealant 7 anyway, he is trying for the 1st protective 
layer 5 not to enter the bottom of this sealant 7 in this example as a sealant 7, although an epoxy resin, 
a fluororesin, silicon resin, etc. are used. 

[0013] Also about liquid crystal, the liquid crystal used in the various modes in dynamics KYATA ring 
modes including the usual nematic liquid crystal, guest host mode, and phase change mode can be used. 
[0014] And as a chip 6 is mounted on cash-drawer terminal 3a of a terminal area 3 and the 1st 
protective layer 5 is covered after an appropriate time, the 2nd protective layer 8 is formed on it. 
Although silicon resin, an epoxy resin, or UV (ultraviolet rays) hardening mold resin is used for this 2nd 
protective layer 8, since cash-drawer terminal 3a is protected by the 1st protective layer 5 even if dust 
and a foreign matter have adhered to that spreading side in this case, even if it does not wipe away 
especially that dust or foreign matter, between cash-drawer terminal 3a connects too hastily, or there is 
also no possibility that it may be invaded according to corrosion or an electric corrosion. 
[0015] Moreover, since the 1st protective layer 5 exists in the lower layer even if it forms the 2nd 
protective layer 8, compared with the conventional example directly applied on a terminal area, firmer 
bond strength is obtained and, thereby, high dependability is secured. 
[0016] 
[Example] 

«example 1» The 2nd protective layer was formed with silicon resin, without cleaning the front face of 
the 1st protective layer especially, after forming the 1st protective layer with the same ingredient 
(polyimide system resin) as the orientation film in the orientation film formation process and mounting a 
chip on the cash-drawer terminal of a terminal area. 

[0017] <Example 1 of a comparison> Without forming the 1st protective layer, the chip was mounted on 



the cash-drawer terminal of a terminal area, after cleaning the cash-drawer terminal with the cotton 
swab into which alcohol was infiltrated, on this cash-drawer terminal, silicon resin was applied directly 
and the protective layer was formed. 

[0018] When prepared 30 eels of liquid crystal display components by the above-mentioned example 1 
and the example 1 of a comparison, respectively, it was made to operate for 1000 hours under 80 
degrees C and the heat-and-high-humidity ambient atmosphere of 90% of relative humidity and the 
electric corrosion incidence rate was measured, although the thing of the example 1 of a comparison 
had cleaned the cash-drawer terminal to "the number of the things of an example 1 having been zero" 
among 30 eels, electric corrosion generating was accepted about "two pieces" among 30 eels. By 
reference, the result of the above-mentioned example 1 and the example 1 of a comparison is shown in 



Table 1. 
[0019] 
[Table 1] 
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[0020] «example 2» The transparent electrode and cash-drawer terminal which consist of ITO film 
were formed on the glass electrode substrate, the inorganic film which uses a silica as a principal 
component as an insulating layer was formed on the transparent electrode and a cash-drawer terminal, 
the orientation film which consists of polyimide system resin was further formed on it, and it considered 
as the 1st protective layer. Subsequently, the 2nd protective layer was formed with silicon resin, without 
cleaning the front face of the 1st protective layer especially, after mounting a chip on the cash-drawer 
terminal of a terminal area. 

[0021] <Example 2 of a comparison> After mounting a chip on the cash-drawer terminal of a terminal 
area, without forming the 1st protective layer, the cleaning activity over the cash-drawer terminal was 
omitted, on this cash-drawer terminal, silicon resin was applied directly and the protective layer was 
formed. 

[0022] When 30 eels of liquid crystal display components by the above-mentioned example 2 (what used 
an insulating layer and the orientation film together), and the example 2 of a comparison were prepared, 
respectively and the insulation between those cash-drawer terminals was measured under 80 degrees C 
and the heat-and-high-humidity ambient atmosphere of 90% of relative humidity, in the example 2, all 
the things showed the value beyond 1Gohm among 30 eels. 

[0023] On the other hand, "the number of what showed the value beyond 1 Gohm in the case of the 
example 2 of a comparison was 26" among 30 eels, and the remaining "four pieces" was within the limits 
of 1M-omega-1Gohm. Thus, higher dependability is acquired, while according to this invention preceding 
applying a protective coat layer and being able to omit cleaning of the spreading side. By reference, the 
measurement result of the above-mentioned example 2 and the example 2 of a comparison is shown in 
Table 2. 
[0024] 



[Table 2] 
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[0025] 

[Effect of the Invention] As explained above, while according to this invention making the above- 
mentioned transparent electrodes counter on both sides of a sealant among them, arranging two 
electrode substrates with which the transparent electrode was formed in one field and enclosing liquid 
crystal in the empty eel In the manufacture approach of a liquid crystal display component of forming in 
the electrode substrate of the method of top Norikazu the terminal area which stands in a row in the 



transparent electrode and which pulls out and has a terminal, and coming to mount chips, such as a 
liquid crystal drive circuit, in this terminal area The process before mounting the above-mentioned chip, 
and in case the orientation film is preferably formed on a transparent electrode, it is the same process 
as it. And the film-like 1st protective layer is formed on the cash-drawer terminal of the above- 
mentioned terminal area with the same ingredient as it. By having formed the 2nd protective layer which 
consists of synthetic-resin material, such as silicon resin, an epoxy resin, or ultraviolet curing mold resin, 
on the protective layer of the above 1st, after mounting the above-mentioned chip While the 
conventional terminal **** activity (cleaning activity) becomes unnecessary, the adhesive strength of 
the 2nd protective layer improves and the effectiveness that the high dependability as a product is 
acquired is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view having expanded and shown the part containing the terminal area of the 
liquid crystal display component manufactured by this invention. 

[Drawing 2] The top view having expanded and shown the part containing the terminal area of the liquid 

crystal display component manufactured by this invention. 

[Description of Notations] 

1 Two Electrode substrate 

1 a ? 2a Transparent electrode 

3 Terminal Area 

3a Cash-drawer terminal 

4a, 4b Orientation film 

5 1 st Protective Layer 

6 Chip 

7 Sealant 

8 2nd Protective Layer 
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